Abstract. This article presents the concept of investor-expected rates of return on capital of listed companies and the use of these rates in the assessment of the extent to which the stock evaluation of a given entity is compatible with its intrinsic value. The article also features results of the research aimed at verification -with the use of the presented tool -of whether the market value of WSE-listed companies reflects their fundamental value. The calculations presented in the empirical part of the article show that at the beginning of 2011, market evaluation of the most of the analysed entities greatly exceeded their fundamental value.
Introduction
The answer to the question of whether the market share value of a given company reflects its ability to generate free cash flow is the basis for decisions taken by investors convinced that in the long term the market share value equals a given company's intrinsic value. Establishing the level of conformity of market evaluation with a given company's intrinsic value is really difficult and virtually unverifiable (Wiśniewski, Skoczylas 2002) . The major difficulty in the appraisal of the intrinsic value of shares using the method of discounted future cash flow (DCF) stems from the necessity to make subjective, hence questionable assumptions in the process of evaluation (Firla 2008; Malinowska 2001) . The problem of the impact of subjective assumptions on the outcome of evaluation is additionally compounded by the high sensitivity of income model to the changes of the planned financial parameters (Szczepankowski 2007) .
Another factor that raises the risk of evaluation performed with the use of DCF methods is the complexity and multidimensionality of the model itself. In practice, there are nine types of income methods, correct application of which lead to the same result (Fernandez 2007; Marciniak 2001) . There are interdependences existing between particular techniques, hence the use of only one of these techniques may lead to occurrence of formal errors (Słoński 2005; Zarzecki 1999 ).
The criticism of discount methods is justified for one more reason. The approach basing on future cash flow and expected return rates as the only factors affecting the share value of listed companies, although dominant in the literature, is not always reflected in the investor decisions. (Fierla 2008) The mobility of capital, the short investment period of many investors, the globalization of financial markets, the liquidity of some markets and assets may cause the nonconformity of market share value of given companies with their ability to generate free cash flow to become long-term (Benson 2006; Graham, Harvey 2001) . As it was said before, this statement is at the same time more intuitive than empirically verifiable, for using the model of discounted cash flow to appraise the value does not lead to clear and unbiased results.
Taking into account the aforementioned facts, two conclusions can be drawn. First, the use of discounted cash flow model does not ensure an objective valuation. Second, this model gives the possibility to manipulate the outcome of valuation.
The aim of the article is to present the concept of the ratio of investor-expected return on the invested capital and its usage in the process of verification of market valuation of listed companies in the scope of conformity with their intrinsic value. The suggested approach considerably shortens and facilitates the process of defining the level of incompatibility of market value with its intrinsic value, thus constituting a highly useful tool, helpful in investment decision-making.
The article consists of two parts and a summary. The first part introduces methodological basis for estimating the market-expected rates of return on the invested capital of listed companies. This part covers the theory of formation of ROIC indexes at the stages of company development and presents research results available in the dedicated literature in this scope. The material contained in this part allowed for the formulation of theoretical framework justifying the correctness of the presented line of thought. The second part illustrates the results of the authors' own research, which were aimed at reflecting the level of incompatibility of the market value of companies listed at Warsaw Stock Exchange with their intrinsic value calculated with the use of tools described in the theoretical sections of this article. This part contains also conclusions concerning the incompatibility of market valuation of listed companies with their ability to generate free cash flow. The last part of this report is the summary containing conclusions from the carried-out analysis.
Theoretical background for estimating the market-expected ROIC index
Market value added (MVA) is defined in the dedicated literature (Dudycz 2005; Plenborg 2002 ) as the excess of company market value (MV) consisting of equity (E) and interest-bearing debt (D), over the book value of the capital invested (CI) 1 by the equity holders (E BV ) and debtholders (D) 2 (CI = D + E BV ):
(1)
After excluding the interest-bearing debt from the calculation, the formula (1) looks as follows:
As it can be seen, the market value added can be calculated on the basis of widely available stock exchange information and the data stemming from the current financial statement.
In a situation when the market evaluates a given company according to its ability to generate free cash flow, its market value (MV) should be equal to the value arrived at on the basis of DCF valuation (V) (Venazi 2010) . As a result, in such conditions the market value of a given share equals its intrinsic value. This statement can be formed in the following way:
In a situation of market imperfection, the market value will differ from intrinsic value, which gives grounds for taking investment decisions based on expectations that in the long term the market evaluation should approach the intrinsic value.
"The model of discounted cash flow used in valuations of companies and ownership instruments is based on several equivalent methods whose correct application leads to estimation of an identical outcome of evaluation of company shares or interests" (Mielcarz 2009; Maćkowiak 2009 ). One of the methods of valuation that give the same result as in the case of application of other discount models is the method of discounted economic value added (EVA) (Chen, Dodd 2001; Fernandez 2001) . The valuation of an indebted company (V) with the use of this method, assuming the invariability of structure and cost of capital, is performed on the basis of the following formula (Wnuczak 2011; Panfil, Szablewski 2006) :
where:
n -the number of years of detailed projection of economic values added, RV n -the 1 In the case when a company possesses non operating assets (NOA), that is assets that do not influence the company's ability to generate free cash flow or that create flows whose amount does not cover the cost of capital (the rate of return from the assets is lower than the required), the market value of such assets should be subtracted from the value of the invested capital. The correctness of such way of calculation comes from the possibility of selling NOA and handing over of the obtained excess to the owners without prejudice to the future free financial flow. 2 For further discussion, it is assumed that the market value of the interest-bearing debt equals carrying value. residual value calculated as the excess of timeless stream of discounted economic values added over the value of the invested capital (CI) in the period n (Martin, Petty, Rich 2003; Nita 2007) .
WACC a -the weighted average cost of capital of a company in the period t (WACC t ) is calculated as the expected return rate from equity (r e ) and debt (r d ) capital, weighted by the shares of particular sources of capital in the capital structure (Cooper, Davydenko 2001; . This definition can be expressed with the following formula:
EVA t The economic value added that generated by the valuated company in the period t, could be calculated according to the formula (Valez-Pareja 2000):
ROIC t -the rate of return on invested capital, calculated as the quotient of earnings before interest in the period t (EBIT t ) after taking taxes into account (T) and the capital invested in the beginning of the given period CI t-
Assuming infinite creation of economic values added, the formula for calculating the current value of an indebted company is as follows:
In the conditions of conformity of market value with intrinsic value (formula 3), formula 1 can be transferred into formula 9:
Making an assumption that a given company will be generating economic values added on a constant level in the future (EVA e ) with an unchanged value of the capital invested allows for the calculation of the market-expected future average values of return on the invested capital ROIC e . It can be calculated basing on the following formulas 10, 11 and 12:
Formula 12 can be significant for practical application. Assuming that an analyst has got reliable premises for estimation of the probable level of the future return on invested capital (ROIC) by the valuated company, the comparison of this amount with the market-expected level of ROIC e allows to verify if the given shares are valuated by the market according to their intrinsic value.
The essence of value creation process is obtaining higher rates of return on invested capital than the cost of its raising. The rates of return on invested capital change in time, which is proved by the theory of business development, as well as by the results of empirical research. According to the research conducted by T. Koller, M. Goedhart and D. Wessels (Koller et al. 2005) , in an average company, in the first phase of business development the value of attained rates of return on invested capital (ROIC) does not exceed the value of the weighted average cost of capital (WACC), but it remains on the increase, though. Around the fifth year of operation, the value of ROIC becomes equal with the value of WACC index and in the tenth year it reaches its maximum value. Then, due to the influence of competition, the return on invested capital generated by mature business decreases. In the long run, maintaining of advantage of ROIC value over the cost of capital raising is associated with the necessity of maintaining competitive advantage. The changeability of the ability of companies to create values, observed empirically, is presented in Figure 1 . In case of companies which are characterised by strong cost competitiveness or innovative companies the long term shape of the ROIC could differ slightly from this presented in figure 1 (Sullivan 2004; Rayan, Servaes 1997) .
ROIC behaviour in time -empirical exemplification
The research sample consisted of forty eight non-financial business entities listed on Warsaw Stock Exchange (WSE) and featured in WIG 20 3 and WIG 40 indexes on the day of 31.12.2010 (source: www.gpwinfostrefa.pl; www.stockwatch.pl) ( Table 1) .
Thus, the sample represents both mature businesses, as well as smaller entities which -by definition -should be distinguished by higher dynamics of result increase, as well as higher ROIC expected in relation to historical ROIC. The companies that particularly stand out concerning their results were Cyfrowy Polsat S.A. and KGHM Polska Miedź S.A. It should be noticed that in the studied period, the companies of lower values of capitalization featured in WIG 40 index attained higher rates of return on invested capital (7.82% on average) than the biggest companies on WSE (6.98%). 
End of Table 2
According to the reasoning presented in the first part of this work, the expectations of investors concerning future results of a company can be estimated by calculating the average expected economic values added (EVA). Transformation of formula 11 allows for the calculation of this value:
The estimation of EVA began with calculation of market value added (MVA) according to formula 2. In order to do that, the information on balance sheet values and their capitalization on the day of 31.12.2010 of each of the companies were used. WACC values were estimated on the basis of analyses of stock exchange recommendations, issued by brokerage houses in 2010. In the case of occurrence of several recommendations in this period, the average values were accepted for the purpose of calculations.
Formula 12 was used in order to estimate the investor-expected average rates of return on invested capital. The results of the performed calculations are presented in Table 3 . The presented calculations prove that in the case of both WIG20 and WIG40-listed companies the expectations of investors in the scope of the ability of given companies to achieve future ROIC were far beyond the average rates of return attained by the investors in the years 2006-2010. For the companies included in WIG20, the excess of the average expected ROIC rate (ROIC e ) over the historical ROIC rates was 6.78%, while in the case of WIG40-listed companies it was as much as 17.14%. The scale of differences between the investor-expectations and the historical results is depicted synthetically in Figure 5 . 
Conclusions
The presented calculations suggest that in the beginning of 2011, the market valuations of big companies on WSE greatly exceeded their historical ROICs. Taking into consideration that majority of the analysed companies are mature entities this phenomena could prove the market overvaluation. In other words, market valuations of most companies could find no confirmation in fundamental valuations performed according to the theory of business development and the results of empirical research. While the higher expectations of investors in relation to the rates of return on committed capital of WIG 40 companies over WIG 20 companies may seem justified by the level of development of these entities, the amount of excess of expected ROIC over historical ROIC in the case of both indexes speaks in favour of the argument of overvaluation of the Polish capital market. Taking into account the macroeconomic situation in this period, it is hard to find the right premises to prove that the future results of companies will differ much from their historical results. Though the big differences between the expected and the historical ROIC in the period of 2009-2010 might be ascribed to the effects of global crisis, the comparison of the expected rates with those attained in 2007 -the period of the peak of economic boom -point to irrationality of the investors' expectations.
